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INTRODUCTION
Vegetable and fruit, being rich in phenolic compounds, carotenoids, glucosinolates, vitamin C and tocopherols, are plentiful in bioactive compounds. These bioactive compounds have high antioxidant capacity and are important for preventing oxidative stress and chronic diseases (Barba et al., 2017). Consuming sufficient quantities of fruits and vegetables has been identified as a key route to reducing global risk factors for disease (Connell et al., 2018). Vegetable and fruit intake may be associated with reduced deoxyribonucleic acid (DNA) oxidation, cell damage, and low-grade inflammation, as well as increasing the activity of detoxification enzymes (Perez-Cornago et al., 2017). The Allium genus is characterized by the content of bioactive components: flavonoids, polysaccharides and glucosinolates, as well as numerous organosulfur compounds. Epidemiological and laboratory studies suggest that Allium vegetables have tumor-inhibitory properties. Their consumption reduces risk of prostate cancer, colorectal cancer, stomach cancer and breast cancer (Kratchanova et al., 2010). Allium species including onion (Allium cepa L.), garlic (Allium sativum L.), chives (Allium schoenoprasum L.), leek (Alium porrum L.) and wild garlic (Allium ursinum L.), extensively used for food flavoring, have been recognised as rich sources of secondary metabolites, such as polyphenolic compounds, including phenolic acids (and their derivatives), flavonoids (flavan, flavanone, flavones, flavonol, dihydroflavonol, flavan-3-ol, flavan-4-ol and flavan-3,4-diol) and flavonoid polymers (proanthocyanidins or condensed tannins) (Bernaert et al., 2013). Koca and Tasci (2015) revealed that leek was especially rich in potassium, iron, selenium and it´s important source of nutritive elements. Leek (Allium porrum L.) is a bulbous perennial plant with the bulb and the pseudostem formed by the overlapping leaves (Adão et al., 2011). García-Herrera et al. (2014) published that, it has a milder and more delicate flavor than onion, though a coarser texture. When tender, it is eaten raw. It is also cooked with other vegetables or used as flavoring in soups and stews (Swamy and Gowda, 2006). Abd and Ali (2013) referred that fresh leeks are a good source of nitrates, flavonoids, polysaccharides and glucosinolates in addition to numerous organosulfur components contributing to their rich flavor. Adão et al. (2011) published that leek is used, not only as food, but also as medicine. The bulbs have been reputedly used in the traditional Brazilian medicine for treating inflammatory symptoms. The crushed bulb is used to treat initial stages of cough, mucous secretion and sore throat. The fresh juice is taken orally as a stomachic and antispasmodic and is also reputed to possess digestive properties. Leeks are mainly grown in northern Europe and less frequently in India, the United States and Canada (Swamy and Gowda, 2006). Antioxidants are defined as compounds present at low concentration compared to the oxidisable substrate that can significantly delay or prevent oxidation of that substrate. Phenolic compounds are secondary metabolites are known to be responsible for the antioxidant activity of plants (Radovanović et al., 2015) . The leek is relatively unknown with respect to its content of total polyphenols and antioxidant activity in selected parts and cultivars of leek. The aim of the present study was to determine the content of polyphenols and antioxidant activity in selected varieties and parts of leek (Allium porrum L.) Our hypothesis is that different parts of the leek have different content of total polyphenols, values of antioxidant activity and we expects the positive correlation between antioxidant activity values and total polyphenols content in this experiment.
MATERIAL AND METHODS

Plant material
The samples of leek (Bavaria, Golem, Starozagorski kamuš, Albos) were collected in the phase of full ripeness from area of Zohor. All samples of plant material were grown under the same conditions. The samples of plant material were analyzed individually by selected methods, and were used in fresh material on analysis.
The local climate conditions
This study was performed in area of Zohor (Slovak Republic). It is situated on the western Slovakia (Zahorska lowland). Zohor belongs to warmer areas in Slovakia. Zahorska lowland is characterized by sandy soil and the cultivation of Allium plants such as onion, leek and garlic. The average annual rainfall is 600 mm and the average annual temperature is 9.5 ºC. Agrochemical characteristic of soil from Zohor is shown in the Table 1. Leek (Allium porrum L.) is a member of the Allium genus. It is known for its specific taste and aroma. Leek is used in gastronomy and modern food technologies. It is also important to note that bioactive substances of leek are very little explored. Compared to onion and garlic, little attention is paid to the leek. The samples of plant material were collected from the area of Zohor (Slovakia). The aim of this study was to analyse the content of total polyphenols (TPC) and the value antioxidant activity (AOA) in selected cultivars of leek. The samples of leek were homogenized and a methanolic extract was prepared. These extracts were used for analyses. Total polyphenol content in the samples ranged from 504.22 ± 48.28 mg GAE.kg -1 DW to 4767.71 ± 80.55 mg GAE.kg -1 DW. The values of antioxidant activity were from 4.30 ± 1.02 to 47.40 ± 0.49 % inhibition. 
Chemicals and extraction
High-purity chemical reagents were used for all operations. Folin-Ciocalteu assay and gallic acid were purchased from Merck, Darmstadt, Germany. Sodium carbonate, methanol and 2,2-diphenyl-1-picrylhydrazyl radical (DPPH˙) were obtained from Sigma-Aldrich (St. Louis, Missouri, USA). The plants of leek were divided into three parts: white shaft (bulb), green shaft and leaves. The division of leek into the three monitored parts (white shaft, green shaft and leaves) is shown in Figure 1 . The fresh white shaft (bulb), green shaft and leaves of leek were homogenized in the mixer (Kinematica AG, Luzern, Switzerland). Methanol extracts were prepared by adding 50 ml of 80 % methanol to 25 g milled sample and extracting in the shaker (Shaker GFL 3006, 125 rpm) for 12 h. Samples were then filtered through filter paper (130 g.m -2 , Filtrak, Thermalbad Wiesenbad, Germany) and kept at 8 °C for further analysis. Each determination was carried out in six replications. -1 ) dry weight (DW). Gallic acid is usually used as a standard unit for phenolics content determination because a wide spectrum of phenolic compounds. The total polyphenol content was estimated using Folin-Ciocalteau assay. The FolinCiocalteau (Merck) phenol reagent was added to a volumetric flask containing 100 ml of extract of leek samples. The content was mixed and 5 ml of a sodium carbonate solution by Merck (20%) was added after 3 min. The volume was adjusted to 50 ml by adding of distilled water. After two hours the absorbance was measured at 765 nm (Spectrophotometer Shimadzu UV-1800; Shimadzu, Kyoto, Japan) of wavelength against blank. The concentration of polyphenols was calculated from a standard curve plotted with known concentration of gallic acid.
Spectrophotometric determination of antioxidant activity (AOA)
Antioxidant activity was measured by the Brand-Williams et al. (1995) methodusing a compound DPPH˙ (2.2-diphenyl-1-pikrylhydrazyl). 2.2-diphenyl-1-pikrylhydrazyl (DPPH˙) was pipetted to cuvette (3.9 cm 3 ) then the value of absorbance, which corresponded to the initial concentration of DPPH˙ solution in time A0 was written. Then 0.1 cm 3 of the followed solution was added and then the dependence A = f (t) was immediately started to measure. The absorbance of 10 minutes at 515.6 nm in the spectrophotometer (Shimadzu UV -1800, Shimadzu, Kyoto, Japan) was mixed and measured (At). The percentage of inhibition reflects how antioxidant compound are able to remove DPPH˙ radical at the given time.
Computation:
% inhibition DPPH˙ = Ao − At Ao x 100 (%)
Statistical analysis
Results were statistically evaluated by the Analysis of Variance. All the assays were carried out in quadruplicates and results are expressed as mean ±SD. The data were subjected to the F-test in the one-way analysis of variance (ANOVA) If the p-value of the F-test is less than 0.05, there is a statistically significant difference between the at the 95 % confidence level; the Multiple Range Tests will tell which means are significantly different from which others. The method currently being used to discriminate among the means of Fisher's least significant difference (LSD) procedure. Using statistical software Statgraphics Centurion XVI.I (Statpoint Technologies, The Plains, Virginia, USA) and a correlation analysis (Microsoft Excel, Washington, USA) was used.
RESULTS AND DISCUSSION
In this study the content of polyphenols and antioxidant activity (% inhibition) in selected cultivars (Bavaria, Golem, Starozagorski kamuš, Albos) and parts (white shaft, green shaft and leaves) of leek were tested and evaluated. The results of antioxidant activity value and the content of total polyphenols in selected samples of leek are summarized in Table 2 and Table 3 . The content of total polyphenols in selected samples cultivars of leek ranges from 504.22 ± 48.28 mg GAE.kg -1 DW (white shaft) of cultivar Bavaria to 4767.71 ± 80.55 mg GAE.kg -1 DW (leaves) of cultivar Golem. Note: A-C values with different letters mean significant differences (p <0.05) among selected parts of leek; a-j values with different letters mean significant differences (p <0.05) among selected parts and cultivars of leek, contents of total polyphenols are expressed as arithmetic mean Based on the measured content of total polyphenols in selected parts of leek can be in the ensuing order: leaves >green shaft >white shaft. In cultivar Golem (leaves) average content of total polyphenols is 9.46-times higher than in cultivar Bavaria (white shaft). Table 3 The average values of antioxidant activity (% inhibition) in selected cultivars and parts of leek 
CONCLUSION
To date, recorded very few publications that are associated with bioactive compounds of leek (Allium porrum L.). The present paper was focused on the content of total polyphenols and antioxidant activity in selected cultivars and parts of leek. It was shown that the content of polyphenols and antioxidant activity of leek is parts of plant and variety-dependent in this study. The results suggest that leaves of leek showed higher content of polyphenols and antioxidant activity than the white shaft and green shaft of leek in this study. It is a pity that the leaves are rarely used in food industry. It is also important to note that the results of the present study require further experiments such as determination of phenolic acids, vitamin C and macroelements content in leek. 
